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Visual or Electrical Input
Basic building blocks - cell
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Cell
ü A set of variables evolving in time and 
characterizing the cell’s evolution : e.g. 
membrane potential, probability that a ionic 
channel of a given type is open etc.
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Cell
ü A set of variables evolving in time and 
characterizing the cell’s evolution : e.g. 
membrane potential, probability that a ionic 
channel of a given type is open etc.
ü A set of parameters that constrain the cell’s 
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connections with other cells
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Visual or Electrical Input
Basic building blocks - synapse
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Synapse
ü Chemical or electrical (gap junction)
ü A set of variables that evolve in time : e.g. 
conductance
ü A set of parameters : e.g. synaptic weight
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Visual or Electrical Input
Basic building blocks – External Input
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External Input
ü Emulate the electric current 
provided by an electrode
Virtual Retina module 
ü Emulate the outer plexiform layer 
(OPL) current 
Retinal prosthesis
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☞ Design a local circuit with specific connectivity patterns
☞ Deploy it to the whole retina 
Source: From Gabriel Luna, Steve Fisher and Geoff Lewis, retinal cell 
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𝐾 𝑥, 𝑦, 𝑡 = 𝐾' 𝑥, 𝑦 𝐾((𝑡)
+(𝑆 ∗ K)(x,y,t)
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𝑁= 𝑉 =
0, 𝑖𝑓 𝑉 ≤ 0
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